Mahanine enhances the glucose-lowering mechanisms in skeletal muscle and adipocyte cells.
Insulin resistance is a major defect underlying type 2 diabetes development. Skeletal muscle tissue and adipocyte tissue are the major sites of postprandial glucose disposal, and enhancing glucose uptake into this tissue may decrease insulin resistance in type 2 diabetes patients. Mahanine (3,11-dihydro-3,5-dimethyl-3-(4-methyl-3-pentenyl)pyrano[3,2-a]carbazol-9-ol) has been reported to be a major bioactive carbazole alkaloid that has many biological activities including antitumor, anti-inflammatory, antioxidant and anti-diabetic activities. However, the molecular mechanism and signaling pathways mediating the anti-diabetic effects of mahanine require further investigation. Therefore, the aim of this study was to investigate the effects of mahanine, a carbazole alkaloid from Murraya koenigii, on glucose uptake and glucose transporter 4 (GLUT4) translocation in skeletal muscle and adipocyte cells. Mahanine treatment promoted a dose dependent increased in glucose uptake in L6 myotubes and adipocyte cells via activation of the Akt signaling pathway. Mahanine induced Akt-activation was reversed by co-treatment with wortmannin, an Akt inhibitor. Moreover, it was found that mahanine significantly enhanced GLUT4 translocation to the plasma membrane in L6 myotubes. These results suggest that increased activation of the Akt signaling pathway lead to increased plasma membrane GLUT4 content and increased glucose uptake. These data strongly suggest that mahanine has anti-diabetic potential for treating diabetes.